The title compounds 3a-j were synthesized via coupling of enaminones 2a-d with aromatic diazonium salts. The reaction of 3b-f,h-j with dimethyl acetylenedicarboxylate and triphenylphosphine afforded dimethyl 2-aryl-6-aroyl-2,3-dihydropyridazine-3,4-dicarboxylates 7b-f,h-j. . The reaction of 3b,d,f,g with phenacyl bromide afforded 3-aroyl-5-benzoylpyrazoles 9b,d,f,g.,while compound 3i condensed with benzoylacetonitrile to yield pyridazin-6-imine 11.Reaction of 3c-e,h,j with p-toluidine yielded the enamineazo 12c-e,h,j. The structures of 7b,d,i and 9b were confirmed by X-ray crystal structure determination.
Introduction
The coupling reaction of functionally substituted enamines of type 2 with aromatic diazonium salts 1 has opened the route for the synthesis of 2-arylhydrazonals 3. It was shown that derivatives of 3 are useful starting materials for a variety of heterocycles. [2] [3] [4] [5] [6] Therefore, in conjunction with this work, we report this study aimed at establishing, with certainty the previous conclusions. Our results were confirmed via X-ray crystal determinations and extended previously reported findings 6 in order to see if this constitutes a new general route for the preparation of dialkylpyridazine dicarboxylates as well as 3,5-diaroylpyrazoles.
Results and Discussion
Enaminones 2 were previously synthesized by condensing heteroaryl methyl ketones 1a,b and arylmethyl ketones 1c-e with dimethylformamide dimethylacetal DMFDMA in xylene following some literature procedures. 1, 7 However, only moderate yields of the desired products 2a-e were obtained. Consequently we have modified this synthetic approach and condensed these ketones with DMFDMA in absence of solvent. In this case, the required enaminones were obtained almost in better yield, and this method is more economic. Yields and reaction times for both methods are reported in Table1. Coupling enaminones 2 with aromatic diazonium salts afforded the products 3a-j which were previously shown to exist, in the solid state, in the anti form according to the X-ray crystal structure determination of 3a,h published recently by our group. 8 This agrees with a recent observation 9 that in the 2-arylhydrazonoketones stereoelectronic factors overweigh any possible lock of conformation that may occur due to hydrogen bonding.(Scheme 1). We observed in previous work 6 that other derivatives of 3 reacted with dimethyl acetylene dicarboxylate DMAD in the presence of triphenylphosphine to yield pyridazine-3,4-dicarboxylates. In the present work 3b-f,h-j reacted with DMAD yielding 7b-f,h-j (Scheme 1). Previously the mechanism for the formation of the end products 6 that was suggested could not be supported by evidence and the proposed structure did not seem completely convincing. By obtaining X-ray crystal structures for 7b,d,i we could confirm our conclusions (cf. Figures 1-4 ). 10 Recently, 11 it has been reported the first synthesis of 5-acetyl-3-aroylpyrazoles by mixing derivatives of 3 with chloroacetone. Now we have found that 3b,d,f,g also react to yield colored products 9b,d,f,g, of molecular formulae corresponding to their condensation with phenacyl bromide via hydrogen bromide and water elimination thus, the alternative furan structure 10 could be ruled out. X-ray crystal structure determination confirmed that the reaction products are in fact 9 (Scheme 1, Fig. 4 ) formed most likely via intermediacy of 8. Compound 3g condensed also with benzoylacetonitrile to yield pyridazin-6-imine 11, based on spectral data.
2-Arylhydrazono-3-propanals 3c-e,h,j reacted with p-toluidine to yield products of condensation via water elimination. Two tautomeric forms are possible for these condensation products enamineazo 12 or iminohydrazone isomer 13.
1 H NMR data clearly revealed that this condensation has involved the formyl carbon as the formyl proton has disappeared and also 1 H NMR spectra for condensation products of 3c-e,h,j with p-toluidine revealed a doublet signal at δ = 8.6 ppm (J= 7.2 Hz) for HCNH proton and another signal at δ = 15.4 ppm for NH proton.
The fact that the proton attached to the carbon atom linked to the amine nitrogen appeared as a doublet allowed us to suggest the enaminoazo structures 12 for these products(Scheme 1).
Conclusions
In conclusion, 2-arylhydrazonopropanals can serve as starting materials for the synthesis of a variety of heteroaromatic compounds with an interesting substitution pattern and the efficient synthesis of enaminones achieved in this work makes also these compounds economically acceptable as starting materials. Moreover, previously assigned studies could be unambiguously established.
Crystallographic Analysis
The crystals were mounted on a glass fiber. All measurements were performed on an ENRAF NONIUNS FR 590. The data were collected at temperature of 20+1 °C using the ω scanning technique to a maximum of a 20 of 27.12°. The structure was solved by the direct method using SIR 92
12
. Non-hydrogen atoms were refined anisotropically by full matrix least squares. Hydrogen atoms were located geometrically and were refined isotropically. . Thermal ellipsoid plots of the X-ray structure of 9b (50 % probability). 
Experimental Section
All melting points were measured on Gallenkamp electrothermal melting point apparatus and are uncorrected. IR spectra were recorded as KBr pellets on a Pye Unicam SP 3-300 Spectrophotometer. 1 H NMR spectra were recorded in deuterated dimethylsulfoxide (DMSO-d 6 ) or deuterated chloroform (CDCl 3 ) at 300 MHz on a Varian Gemini NMR spectrometer using tetramethylsilane (TMS) as an internal reference and results are expressed as δ values. Mass spectra were performed on a Shimadzu GCMS-QP 1000 Ex mass spectrometer at 70 eV. Elemental analyses were carried out at the Micro analytical center of Cairo University. Compounds 3a-j has been prepared as previously reported. General procedure for preparation of pyridazine derivatives 7b-f,h-j To a solution of Ph P (10 mmol) and each of hydrazones 3b-f,h-j (10 mmol) in CH ClCH Cl (10 ml) was added drop wise to a solution of dimethylacetylene dicarboxylate (10 mmol). The mixture was left standing at room temperature for 24hrs and then treated with ethanol. The solid product was collected by filtration, then recrystallized from ethanol. 2-(4-Methoxyphenyl)-6-(4-methylbenzoyl)-2,3-dihydro-pyridazine-3 General procedure for preparation of pyrazole derivatives 9b,d,f,g Each of 2-arylazopropanals 3b,d,f,g (10 mmol), PhCOCH Br (10 mmol) and potassium carbonate anhydrous (10 mmol) in acetone was heated under reflux for 6hrs in water bath. The reaction mixture was filtered, and then left to cool at room temperature. The solid product was collected by filtration and crystallized from ethanol. -1-p-tolyl-1H-pyrazol-3-yl)-p-tolylmethanone(9g) Bromophenylazo)-1-p-tolyl-3-p-tolylaminopropenone (12h) 2-(4-Bromophenylazo)-1-(4-nitrophenyl)-3-p-tolylaminopropenone (12j) 
2-(4-Methoxyphenyl)-6-(thiophene-2-carbonyl)-2,3-dihydro-pyridazine-3,4-dicarboxylic acid dimethyl ester (7d)
.
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